Objective. To evaluate the impact of a multifaceted intervention strategy combining GP registrations, outreach visits and feedback, targeting secondary prevention of ischemic heart disease in general practice.
Introduction
The last few decades have seen an increasing focus on the need to implement new evidence in general practice. Various kinds of interventions have been undertaken, but achieving improvements in practice patterns is not an easy task and there have been many failures.
1,2 Dissemination of knowledge in the form of written information or courses alone has not proved effective, whereas strategies more actively involving the participants, e.g. outreach visits and feedback, often have some impact. [3] [4] [5] [6] However, no single intervention has proved consistently effective. Most changes in GP behaviour are probably a result of various kinds of influence, and further studies have to be done to determine what combination of interventions is likely to be most effective. The Audit Project Odense (APO) method is an increasingly popular quality improvement concept including GPs' repeated registrations of their own activities, feedback, additional interventions and a final evaluation. 7 Many APO quality improvement interventions have been undertaken and most appear to have had a positive effect. 7 Due to the design of the evaluations, however, the evidence supporting an effect of the APO method is insufficient and there is a need for more rigorous evaluations. 7 Ischemic heart disease is very frequent in the Western world. In order to reduce morbidity and mortality, it is necessary to offer appropriate secondary preventive treatment, e.g. cholesterol lowering therapy, acetylsalicylic acid, smoking cessation, diet and exercise. 8, 9 Information and clinical guidelines on the topic have been distributed to all Danish GPs, 9 but still many patients do not receive the recommended treatment. 10 In cooperation with APO, a group of GPs therefore planned a quality improvement project including registration by the participants, outreach visits and feedback.
The objective of this paper was to evaluate, in a randomised controlled design, the impact of a multifaceted intervention strategy combining GP registrations, outreach visits and feedback, targeting secondary prevention of ischemic heart disease in general practice.
Methods

Study population
All 186 GPs in Ringkjøbing County, Denmark were invited by the local quality improvement committee for general practice to participate in the study. The 30 GPs who accepted to participate were randomly allocated to an intervention group (15) and a control group (15) . Subsequently, one from each group dropped out (Fig. 1) . Allocation was done using a computer programme based on a random number sequence.
GP registrations
During six weeks in the year 2000, both groups registered all surgery consultations where the reason for encounter was related to ischemic heart disease (baseline performance data). Two years later, both groups repeated those registrations. The registrations were made on a simple APO registration form, and each patient was registered only once during a 6-week period. The data included information on each patient's age and sex, weight and height, type of heart disease, risk factors (e.g. smoking and diabetes), blood pressure, cholesterol values, preventive actions taken and treatment with cardiovascular drugs including lipid lowering drugs and acetylsalicylic acid.
Intervention
The intervention group GPs each received two educational outreach visits by two GPs with good communication skills and profound insight into ischemic heart disease. Risk reduction measures and other themes related to secondary prevention of ischemic heart disease were discussed. In order to enhance the educational process, the GPs were requested to identify two or three case stories in advance. Furthermore, each outreach visit included the following educational material:
Feedback forms showing the GP's performance data based on the initial registration.
Two guideline summaries on prevention of ischemic heart disease 9 and motivational interviewing.
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Information about risk reduction measures. A price list of cardiovascular drugs. Patient handouts with advice on smoking cessation, diet and exercise.
Three case stories focusing on different aspects of ischemic heart disease.
Feedback information on the GP's prescribing of reimbursed heart disease drugs. For comparison, these data were presented together with data for other GPs in the county.
Each educational visit was made according to a checklist to ensure that all the above topics were discussed.
Process measures of ischemic heart disease treatment
The aim of the intervention was primarily to increase the proportion of patients being treated with lipidlowering drugs and acetylsalicylic acid (primary outcome measure) and secondarily to increase the frequency of cholesterol measuring and counselling on exercise, smoking cessation and diet (secondary outcome measures).
Data analyses
The association between intervention and changes in outcome variables was assessed using logistic regression analyses. We adjusted for clustering at the level of the individual GP, thus accounting for non-independence of observations within each practice. 12 Results are presented with 95% confidence intervals (CI). Pre-study power calculations based on a previous APO study indicated that a trial with 25 GPs in each group had a power of 80% to detect a 10% increase in the rate of appropriate medication with lipid lowering drugs. Analyses were performed using the statistical software STATA 8.0. 
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FIGURE 1 Flow chart of participation, randomization and dropouts
Improved ischemic heart disease prevention through a multifaceted intervention
Results
A total of 28 GPs participated in both registrations. The GPs registered 314 patients during the first registration period (193 in the intervention and 122 in the control group) and 319 during the second period (157 in the intervention and 162 in the control group). Male patients accounted for 52.5% (379) of the consultations. Table 1 shows the distribution of diagnostic categories. 
Discussion
In comparison with the control group GPs, intervention group GPs became more likely to prescribe lipid lowering drugs and acetylsalicylic acid. This multifaceted APO design combining GP registrations with outreach visits and feedback thus seems to be a promising method to improve GPs' secondary prevention of ischemic heart disease.
However, a number of factors must be considered. First, the very fact that the GPs had to register their consultations and consequently their treatment could, in theory, have exaggerated the quality of the care given.
14 But in this study both the intervention and control group GPs conducted such registrations and therefore both groups could, in theory, have overestimated their actual performance. The consequence would be less room for improvement which, in turn, could lead to an underestimation of the effects. Second, there are minor differences between the patterns of diagnosis in the two groups. During the second period, a larger proportion of patients in the intervention than in the control group suffered from old myocardial infarctions (MI). The motivation for change of therapy among patients with a recent MI is likely to be higher than among patients with an older MI. Hence, the effect of the higher number of old MIs in the intervention group is likely to lead to an underestimation of the impact of the intervention. Third, the wide confidence intervals for some of the outcomes indicate that we had too little statistical power to detect effects for all outcomes. However, the intervention turned out to be so powerful that the impact was actually statistically significant for the primary outcomes. Although no statistically significant effect was observed on the individual secondary outcomes, the analyses examining whether one or more of these outcomes had been achieved showed a statistically significant effect. Further, taking the point estimates into consideration, it is likely that a larger study would find positive effects for all outcomes. Fourthly, several studies have shown that treatment with lipid lowering drugs 15 and acetylsalicylic acid 16 as well as advice on exercise, 16 diet 16 and smoking cessation 16 are important components of secondary prevention of ischemic heart disease in terms of reduced morbidity and mortality, but there may also be other important outcome measures. 16 Fifthly, a key question is whether the results are generalisable to other types of disease and other groups of GPs. In the past years, APO quality improvement programmes have been disseminated to a number of countries, including Norway, Sweden, Finland, Iceland and Spain. In all these countries, the participating GPs have welcomed the concept. As APO programmes are always designed specifically for voluntary participation, we cannot predict whether the concept will work by compulsory participation. Based on its success in nonrandomised studies, we have no reason to believe that the APO concept is less effective among other groups of voluntarily participating GPs in Denmark or other countries or when addressing other topics, but obviously the question of generalisability should be addressed by conducting more randomised controlled studies.
Why did this multifaceted intervention have an impact? Changes in clinical practice are achieved through an interaction between motivation, competence and barriers and should be based on professional behavioural theories. 17 The APO concept is based on adult learning theories. Since learning, not teaching, makes doctors change their practice, the interventions should be aimed at facilitating change in clinical practice. 18, 19 Single interventions only rarely improve physicians' performance whereas combined strategies seem more effective. 2, 20 Voluntary participation is the cornerstone of all APOs-it seems to give the GPs a sense of ownership of the intervention, which is essential to impact. 21, 22 Further, unsolicited interventions may be perceived as a threat to clinical freedom and thus make change unlikely. 23, 24 The registrations are a simple and practical way of giving the physicians insight into their own practice, which is a prerequisite for motivating them to change their behaviour. 19, 23, 25 We delivered our core messages by letting specially trained GPs visit the participants in their consultations. The rationale behind this was that outreach visits in themselves have proved to be one of the most effective ways to influence physicians, and that this effect may be strengthened by visits from peers with a profound insight into general practice. 26 Future studies should compare different types of complex interventions, taking into account aspects like costs.
Conclusion
In conclusion, a multifaceted intervention combining GP registration of their treatment, outreach visits and feedback is a promising way of improving the quality of preventive care in general practice.
